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(54) Method for producing flexible 
absorbent board 

(57) The invention is concerned with 
the production of relatively thick 
flexible absorbent board of fiberous 
material, useful for products for 
absorbing body fluids, for example. 

According to the invention, the 
board is produced by: 

forming a slurry of water with no 
more than about 0. 1 % by weight 
solids, said solids comprising 
cellulosic fibers and particulate 



hydrocoKoidal material in a ratio of at 
least 0.01 grams of hydrocolloidal 
material per gram of cellulosic fibers; 
forming a wet web from said slurry; 
drying said web to a water content of 
less than 10.0% by weight to form a 
dry web; and increasing the density of 
said dry web by at least 1 0.0%. The 
hydrocolloidal material can absorb at 
least 1 0 times its weight of water. It 
may be in the form of fibers, flake or 
powder and preferably comprises 
hydrophillic groups bonded to a 
polymeric chain. 
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SPEOFI CATION 

Method for producing flexible absorbent board 

BACKGROUND OF THE INVENTION 

This invention concerns methods and products utilizing fiberous absorbent bodies for absorbing 
5 fluids. In particular, the invention concerns products for absorbing body fluids such as catamenial 5 
tampons, diapers, sanitary napkins and the like, and is specifically directed toward fiberous absorbent 
bodies which are easily handled in processes for manufacturing such products, which bodies exhibit 
increased absorbency as contrasted with commonly used fiberous bodies. 

The vast majority of body fluid absorbent products now in use comprise, at least in their formative 

1 0 stages, pads of loosely assodated fiberous and generally cetlulosic absorbent materials such as 1 0 

comminuted wood pulp fluff, rayon staple, cotton, conon Itnters and the like. For generations, these 
materials have proven to be useful and effective in dressings, diapers and sanitary protection devices in 
that these materials are absorbent, inexpensive and. in the case of absorbent products which must be 
worn by the user for a substantial period of time, these materials are flexible and hence comfortable. 

1 5 Unfortunately, balanced against such highly desirable properties, is the fact that pads manufactured i 5 
from the loosely associated fiberous materials are relatively weak, have little tensile strength and must 
be handled gingeriy throughout any product manufacturing process. Several attempts have been made 
to increase the structural integrity of these pads but in the main, such attempts have resulted in 
products which are either less absorbent or less flexible and hence represent only a comprise between 

20 the exigencies of manufacturing and the functional properties of the final product. For example, in U.S. 20 
Patent 4,057.061 issued on November 8. 1 977 to Shigemitsu Ishikawa, a thin pad is described which 
comprises compressed cottony pulp fibers, the compression being taught to add to the structural 
integrity of the pad. This advantage notwithstanding, the thin pad, by virtue of the compression, is 
substantially less flexible and hence less comfortable than prior products. A similar approach has been 

25 taken in U.S. Patents 3,065,751 issued to Gunner Gravdahl on December 8. 1 970; and 3.01 7.304 25 
issued to A. A. Burgeni on January 1 6. 1 962 with similar results. 

The manufacturing problems related to absorbent pads have increased to an extent with the 
development of a series of cellulosic materials which exhibit substantially increased absorptive 
properties by virtue of chemical modification. Examples of such materials are the grafted cellulose 

30 copolymers described in U.S. Patent 3.889.678 issued to Pronoy Chattenee et al. on June 17, 1975; 30 
and the crosslinked carboxyalkyl cellulosic materials described in U.S. Patents 3.73 1 .686 and 
3.858,585 issued to Pronoy Chatteqee on May 8, 1973 and June 7. 1975. and in U.S. Patent 
3,589,364 issued to W. L. Dean et al. on June. 1971. These materials are in the form of highly 
swellable. and highly fluid-retentive fibers. It is desirable to combine these fibers with the more 

35 conventional absorbent materials such as rayon, wood pulp, cotton or the like to produce an absorbent 35 
body having increased fluid retentive properties. Unfortunately, when mixing such fiberous materials it is 
not an easy processing task to get an even distribution and this has added to the burden of producing an 
absorbent body for the products of interest herein. 

Accordingly, there is need for improvement in the manufacture of absorbent bodies specifically 

40 directed toward ir>creasing the integrity of the bodies without sacrifidng flexibility and, particulariy 40 
when introdudng chemically modified absorbent materials into the absorbent body. 

SUMMARY OF THE INVENTION 

In accordance with this invention, absorbent material is now provided for body fluid absorbent 
products which material has relatively high tensile strength so that it may be handled during processing 

45 far less gingeriy than prior absorbent materials. This high tensile strength notwithstanding, the material 45 
is extremely flexible and may be incc-^o/atjc ;:to aoscrb jn: pi ooucts wJihout dny substantial loss in 
user's comfort. Further, the materi;?! :f -hi.- ^ntior: is substant'^llv mora absorbent, i.e., can absorb 
and retain greater volumes of body fluid, than conventional aosoroenci, Specificaily, in acccrriancs wi-h 
the method of this invention, a slurry of water with no more than about 0,1 and preferably no more than 

50 about 0.05% solids is formed wherein the solids comprise cellulosic fibers and particulate hyd rocol I oi da I 50 
material. The ratio of such hydrocolloidal material to the cellulosic fibers is at least 0.001 grams per 
gram and preferably at least 0.1 grams per gram. A wet web is formed from the slurry by such means as 
by depositing the same onto a screen and drawing the water away with the aid of vacuum. The wet web 
is then dried, preferably to a water content of less than about 1 0.0 percent by weight to form a dry, 

55 relatively bulky web. In accordance with the teaching of this invention, the dry web is now increased in 55 
density by at least about 1 0.0% and preferably at least about 50.0% to form the board like web of this 
invention. Said in other words, the resulting board has a density of at least 1 1 0% and preferably at least 
1 50% based on the density of the dried bulky web. The increase in density increases the tensile strength 
of the dried web. Surprisingly, this increase in tensile strength and increase in density is accompanied 

60 by a marked and substantial decrease in stiffness. The decrease in stiffness is so great, in fact, that the 60 
resulting densified web may be used directly in absorbent products and will not significantly effect the 
user's comfort. 

Preferably, the densified web will have a tensile strength of at (east 10 kg/cm^. Concomitantly, the 



Gurley Stiffness will be less than about 40 gm and preferablv less than i ? nm fh— i,« 
being more specifically defined herein. Further, a produc having 'hf^^^ 

same time handlmg of the web is greatly facilitated because of its high tensil strength and tti.^ is 
accomplished without sacrificing user comfort. sirengin and this is 

BRIEF DESCRIPTION OF THE DRAWINGS 

tak^n^ ^H^l"' *^ '"^'^ understood by reference to the description which follows when 1 

taken together with the attached drawings in which: 

m;„«n5 J .Schematic flow diagram of the process for making the strong, flexible, highly absorbent 
matenal of this invention: r trcm 

1 «: I, ^ '^S'. ^J^.^ Sraphical representation of the relationship between Gurley Stiffness, density and 

15 hydrocollo.dal content for the first embodiment of the material of this invention- ' « ' ^ ^"'^ ^ 

the m^tria/ ofVhS in'ilntSr""*''"" °' "'"""'^^ ^ ^« "^"^ embodiment of 

parts ^:::xs:s:::^z^^j::i^sr '--^-^'"^ — °^ '-ntion w^h 

20 Fig. 5 IS a transverse, cross sectional view of the sanitary napkin of Fig. 4; taken along line 5—5- 20 

w„ tf, L ^ Pe^Pective view of a second sanitary napkin incorporating a material of this invention 
with parts removed to illustrate the stnjcture thereof; 

Fig. 7 is a transverse, cross-sectronal view of the napkin of Fig. 6. taken along line 7—7- 

narr^ rlt^Jlft^V^,*"^^^ ^^"^ °^ " ^^''t ^'"'J^'^ "^P*""" *"<=onoorating a material of this invention with 
25 parts removed to illustrate the structure thereof; 



Fig. 9 IS a transverse, cross-sectional view of the napkin of Fig. 8, taken along line 9—9- 
Fig. 1 0 IS a planar view of a diaper incorporating the material of this invention- 
Fig. 1 1 IS a transverse, cross-sectional view of the diaper of Fig. 1 0 taken along line 11—11- 
-,r^ •„ f '^' perspective view of a partially rolled tampon blank incorporating the material of this 

Fig. 1 3 is a cross-sectional view of the finished tampon made for the blank of Fig. 12. 30 
DETAILED DESCRIPTION OF THE INVENTION 

40 cellulosic fiber of choice. ""^ availability considerations, wood pulp is the 40 

regarJ?o%'h'Stm 'a'sTsS^lTern ThTL^rms " ''."^^ ^"^ With 

pa'^c,es°nlSrdTfir n^TsT^^^^^^^^ a"^^? jlV 'T '%"n""^^ °^ hydrocolloid 

hydrocolloid part^les Tre in the shlof Jf fib^«^^^^^ h"* ^° ^''^ Preferably, the 

modifying cellulosic fibers ^ " ^""^ ""^^ ''^ conveniently obtained by chemically 

=trcSoT:r=^^ 

Phosphorylated to render themSiXXhuri^ch m^^^^^^^^ su.phoa.kylated. or 

enhance their hydrophilici.y and render l^em water ,nsJ.luble ^^^'"'-ked to 55 

^oW^^rZli:trer^Ti^^^^^^^ ^^e backbone onto which other 

and their method of m'anufactSe are de^r^S s p"^^^^^ polysaccharides 
to P. K. Chatteree et al. and may be desc^bed aroolvs^rrhT h^^"^ °" "^"^ust 8. 1 978 

hydrophilic Cham of the general formula PO'vsacchar.de chains having grafted thereon a qo 
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-{CHj)q— CR'- 
I 

C= O 



-(CHj)p — CR*— 
I 

c = o 

I 

B 



wherein A and B are selected from the group consisting of — OR^, — 0(alkali metal), — OHNH3, NH 

wherein R\ and R^ are selected from the group consisting of hydrogen and alkyi having 1 to'4 carb 



2* » 
cartxsn 



atoms, wherein r is an integer having a value of O to about 5000. s is an integer having a value of 0 to 
5 about 5000, r plus s is at least 500, p is an integer having a value of zero or 1 and q is an integer having S 
a value of 1 to 4. The preferred hydrophilic chains are hydrolyzed polyacryfonitnle chains and 
copolymers of polyacryfamide and sodium polyacr/late. 

In addition to modified natural and regenerated polymers, the hydrocolloid partide component of 
the denstfied layer of this invention may comprise wholly synthetic hydrophilic particles. Examples of 
10 those now known in the art are polyacrylonitrile fibers which may be modified by grafting such moieties 1 0 
thereon such as polyvinyl alcohol chains, polyvinyl alcohol itself, hydrophilic polyurethane, poly(alkyl 
phosphonates) partially hydrolyzed polyacrylamides (e.g., poly(N-N-Oimethyl acrylamide). sulfonated 
polystyrene, or poly(alkylene oxide). These highly hydrophilic synthetic polymers may be modified by 
other chemical treatments such as crosslinking or hydrolysis. 
1 5- The cellulosic fibers, the hydrocoltoidal particles and the water from supplies 14, 16, and 12, 15- 

respectively are all combined in the slurry forming station 10 to form a slurry which is then conveyed by 
means 1 8 to web forming station 20. The proportions of the components in the slurry are controlled so 
that the slurry comprises no more than about 0.1 and preferably no more than about 0.05% solids, e.g., 
fibers and particles. Preferably the slurry comprises about 0.05 to 0.01% solids with about 0.01 % being 
20 the concentrate of choice. The solids are controlled to be in the ratio of at least 0.01 grams of 20 
hydrocolloidal material per gram of cellulosic fibers and preferably at least about 0. 1 grams per gram. 
The slurry may be formed in several ways known in the art and associated with the wet laying of 
fibrous webs. In some instances it may be prudent to form the sluny at a high solids concentration. e.g.. 
about 1 .5% by weight solids and then dilute the slurry with the addition of further water to the desired 
25 concentration. It may also be convenient to premix any of the ingredience in any other combination prior 25 
to forming the final slurry. 

Irrespective of how the slurr/ is formed, it is next passed to the web forming station 20 where a 
wet web is formed, for example, by depositing the slurry onto a continuous belt and maintaining a 
pressure differential across the faces of the belt to draw away a preponderance of the water and leave a 
30 Joosely compacted wet web of cellulosic fibers and hydrocolloid particles in intimate mixture^ At this 30 
point in the process of this invention, it is desirable that the web have a solids content of not more than 
about 50% by weight of wet web and not less than about 2%. The wet web is passed by means 24 to a 
drying station 26 wherein the web is next dried to a water content of less than about 10% by weight 
and preferably less than about 5%, Such drying may be accomplished using equipment well known in 
35 the art such as by applying heat through means 30 in the form of hot air. electrically resistance coils 35 
steam cans or the like. 

The product leaving drying station 26 is a relatively lofty, thick board-like material which has only 
moderate tensile strength and is only moderately capable of maintaining its integrity during handling. 
The dried board-like web is very stiff and, while highly absorbent, cannot be used directly in a sanitary 

40 napkin or similar body fluid absorbent product which is to be worn by the user in that the high degree of 
stiffness will cause great user discomfort and prevent the product from conforming to the body, this 
latter feature causing the resulting product to fail prematurely. Typically, the dry web has a density 
which ranges from about 0. 1 5 to 0.3 gm/cc, is about 1 .0 to 2.0 mm, thick, has a tensile strength of from 
about 1 O to 100 kg/cm* and has a Guriey stiffness value of about 25 to 40 gm. 

45 In accordance with this invention, the dry web is now passed via conveyor 32 to a compacting 45 

station 34 wherein the density of the web is increased to a density of at least about 1 10% and 
preferably to at least about 1 50% of the density prior to compacting In order to accomplish this high 
level of compaction and have the increased density be permanent, i.e.. have the compacted board take a 
permanent set. a very high pressure must be applied to the dry web. Generally, a pressure of at least 

50 about 30 psi should be applied and more preferably the pressure should be at least 1 50 psi. While the 50 
compacting pressure could be applied by several means such as by passing the dry web through the 
nips of two or more pressure rollers, it is usually preferred to obtain the compaction by use of a hydraulic 
press which is designed to deliver such high pressures. 

The resulting compacted web has a substantially higher tensile strength as compared to that of 

55 the uncompacted dry web and so can be easily handled while still maintaining its structual integrity. For 55 
reason not yet understood, the compacting process, in addition to greatly" increasing the tensile strength 
of the board, dramatically reduces the stiffness. When made in accordance with the teachings herein, 
the compacted board of this invention is so flexible that it may be used directly, without any grinding or 
comminution step, in absorbent products which are to be worn without any substantial user discomfort. 



EXAMPLE 1 

A sari« of samples are prepared having various ratios of hydrocolloidal partides in admixture with 

^r'"'^^ ^'"^'^^^ ^« aforementioned U S 

Katent 3.889^678 and. specifically, sample number 4. in Table II, of that patent. This material is a 
cellulose graft copolymer consisting of a cellulose backbone having grafted thereto polymer moieties 
consisting of co-polymers of sodium acrylate and ethylacrylate in a weight ratio of T9.8 parts by weight 
T?- S"? ^^"^r.^ "^^'f' poly(ethlacrylate) to 46,3 parts by weight of poly(sodium acrylate). 

This hydrocolloid is in fibrous form with the fibers having an arithmetric average fiber length of 
approximately 0,8 mm. In the case of each of the sample blends, the following procedure Is employed' 
1 itJ^!!^' K?""!!^ "^"^ ^"""^ dispersed in water to yield a sluny having a consistency of 

1 , 17% by weight solids. One liter of the slurry is placed in a handsheet mold measuring 7* inches by 7^ 
inches and manufactured by the \A/illiams Apparatus Company of Watertown. New York. The slurry is 
^A^rjJ'o ^^.^J consistency of 0.01% by weight solids in accordance with the procedure set out in 
TAPPI Standard Method T-2050S71. uio «*iuunn 

After mixing thoroughly, the water is allowed to gravity drain, leaving a wet hydrocolloid/wood 
pulp web having a solids content of about 5%. based on the wet web. The wet web is bloned with 
blotter boards and squeezed to remove excess water and then dried in an air circulated oven to a water 
content of about 2.0% water, by weight of the dry material. The resulting stiff, lofty product is 
compacted to varying densities in a hydraulic press. 

Table I below records values of the tensile strength as a function of the hydrocolloid partide 
content for boards made in accordance with the above procedure. The tensile strength to break is 
determined with an Instron Universal Testing Machine by setting the jaw distance at 10.2 cm and 
pulling at a cross-head speed of 5, 1 cm/mia The values for tensile strength in Table I are normalized by 
dividing the tensile strength to break by the cross sectional area of the board (i.e. the second 
25 perperKlicular to the force applied). 
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TABLE I 

Tensile Strength vs. Density 
(Grafted cellulose) 
Normalized (kg/cm^) 



Hydrocolloid 
Concentration 
(% by Weight) 



20 
30 
40 
50 
60 
70 
80 
90 



Jaw Distance 10,2cm 
Cross-Head Speed 5.1 cnVmin 



Unpressed Sheet 



Pressed Sheet 



Tensile Density Tensile 
(kg/cm) (g/cm) - (kg/cm) 



Density % Density 
(g/cm) Increased 



109 


0,45 


112 


0.51 


13.3 


35 


0.22 


75 


0.50 


127.3 


30 


0,20 


53 


0,40 


100.0 


25 


0.19 


38 


0.31 


63.2 


25 


0.18 


38 


0.28 


55.5 


22 


0.17 


28 


0.29 


70.6 


20 


0-18 


24 


0.30 


66,7 


12 


0.15 


13 


0.29 


93.3 


12 


0.15 


10 


0.28 


86,7 


ble. the boards made with the hydrocolloidal particles exhibit a 
22 gm/cm^ when dried and uncompacted. In contrast, the 100% 



^-.^ ^ — « „ v^co.iy xj, ^oncomuaniiy. me tensile strength ot the uncompacted board is low 

30 varying for these samples between 1 2 to 35 kg/cm^ was contrasted to 109 kg/cm^ for 100% wood pulp 
board. Upon compacting and increasing the density by from 55.5 to 1 27.3% based on the original 
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density the tensile strength has generally increased and. in the case of low proportions of hvdrocolloidal 
matenal and h.gh compact (e.g.. 20% hydrocolloid and 127.3% compaction). tlWteSe string 
approaches that of 100% wood pulp board. e wnsiie sxrengtn 

EXAMPLE 2 

^ ,^ series of samples are prepared having various ratios of hydrocolloidal particles in admixture with S 

wood pulp. The samples are made and tested following the procedures of the preceding example with 
the exception that the hydrocolloid employed consists of cellulose fibers having been 
carboxymethylated to a degree of substitution of about 0.7 cartjoxymethyl groups per anhydrous 
glucose unit and having been insolubilized by crosslinking. The hydrocolloidal material was obtained 
1 0 from the Hercules Company of Wilmington. Delaware, and is sold by them under the trademari< i o 

Aqualon C. Table II summarizes the results of the testing of these samples. 

TABLE II 

Tensile Strength vs. Density 
(Carboxymethyl cellulose) 
Normalized (kg/cm^) 

j Jaw Distance 10.2cm 

Cross-Head Speed 5.1 cm/min 



Unpressed Sheet Pressed Sheet 



Hydrocolloid 
Concentration 
{% by Weight) 


Tensile 
(kg/cm) 


Density 
(g/cm) 


Tensile 
(kg/cm) 


Density 
(g/cm) 


% Density 
Increased 


0 


109 


0.45 


1 1 1 


0.51 


13.3 


20 


33 


0.21 


22 


0.36 


71.4 


40 


34 


0.21 


49 


0.32 


52.4 


60 


38 


0.22 


56 


0.28 


27.3 


80 


62 


0.27 


72 


0.32 


18.5 


90 


67 


0.29 


70 


0.32 


10.3 



As IS shown in Table II. again the hydrocolloid containing board in the uncompacted state has a 
substantially lower density than a pure wood pulp board and a substantially lower tensile strength By 
15 coTipacting the hydrocolloid containing board, even to a relatively moderate degree the tensile 15 
fJ^"?'*'^ ^I"® significantly improved. This is most pronounced in the range of less than about 

6(3% by weight of hydrocolloidal particles i.e.. less than 1 .5 gms of hydrocolloid particles per gram of 
wood pulp. 

EXAMPLE 3 

20 Unrompact-d boarr!*; hovinc v.^n/inc cnncentrations -mf^^ ce(l'j»ose hvdrocolloidal oantc'-s 20 

of pressure m a hydraulic press. The Gurley Stiffness Value of the resulting board is measured using a 
Uuney Stiffness Testor. (motor operated model) manufactured by W. & L. E. Gurley of Troy New York 
In essence, this instrument measures the externally applied moment required to produce a given 
25 deflection of a strip of material of specific dimensions fixed at one end and having a concentrated load 25 
applied to the other end. The results are obtained as "Gurley Stiffness" values in units of grams As used 
herein, each stnp of board tested was 3.5 inches by one inch. Table III summarizes the results of these 
tests and these data are further illustrated graphically in Fig, 2. 



TABLE III 

Effect of Density on Gudey Stiffness 
(Grafted cellulose) 



Hydrocolloid 

















(psi) 


% by Weight: 


20 


40 


60 


80 


90 




Gurely (gm) 


oo.o 


It A 
OO.** 


O 1 


zo.o 






uensity \g/cci 


r^ *50 






n 1 c 


A 1 C 




% Increase 


0 


0 


0 


0 


0 


35. / 


(jurtey (gm) 




11,/ 


1 1 .o 


7 *1 

/,o 


o.o 




Density (^cc) 




U.oU 


u.z / 


U.o 1 


n *>7 




% Increase 


45.5 


57,9 


58.8 


106,7 


80.0 


1 07.1 4 


Gurley (gm) 


IOC 


O 7 


Q 1 

O. 1 


4.2 


4.0 




Density (g/cc) 


O.OO 


u.jy 


U.oo 


O,oo 


u.oo 




% Increase 


63.6 


105.6 


123,5 


140.0 


133,3 


1 TO C 
1 /O-O 


Cjuney (gm) 


a Q 
o.o 


/ ./ 


o.o 


Q 1 






Density (^cc) 














% Increase 


1 rtQ 1 

1 uy.i 


1 1 1 A 


1^7 1 
1 4 /, 1 


1 oU.U 


1 QA 7 
1 OO./ 


249.9 


Gurley (gm) 


8.4 


5.4 


4.1 


2.1 


2.3 




Density (g/cc) 


0.51 


0.52 


0.50 


0.48 


0.48 




% Increase 131.8 


173.7 


194.1 


220.0 


220.0 




357,0 


Gurley (gm) 


7.2 


5.2 


3.5 


2.5 


1.9 




Density (g/cc) 


0.56 


0.59 


0.57 


0.56 


0.56 




% Increase 


154.5 


210.5 


235.3 


273.3 


273.3 


5.35,5 


Gurley (gm) 


6.9 


4.9 


3,2 


2-0 


1.8 




Density (g/cc) 


0.62 


0.67 


0.66 


0,65 


0,6 




% Increase 


181.8 


252.6 


288.2 


333,3 


340.0 



As can be seen from these data, the uncompacted boards exhibit Gurley Stiffness values of over 
25 gm and in some cases over 30 gm, these values representing board which Is relatively stiff and 
which cannot be used directly in an absort^ent product, however, when in accordance with the 
5 teachings of this invention, the densities of the board are increased by compaction under pressure by 
values of from 45.5 to 340% increase, based on the uncompacted density, the Gurley Stiffness 
surprisingly decreases to values ranging from 1 7.5 gm to as low as 1 .8 gm. At these values the board is 
quite flexible and may be used directly in absorbent products. It will be noted that the decrease in Gurley 
Stiffness various directly, although not proportionately, with the increase in density. 

10 EXAMPLE 4 

Uncomoacted boards having varying prooortions of carboxvmethvl cellulose hydrocolloidal 

Values using the procedure set out in Example 3. Taoie 4 summanzes the results or tnese tests ana 
these are further illustrated graphically in Fig. 3, 
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TABLE IV 

Effect of Density on Gurfey Stiffness 
(Cartxixymethyl celfuiose) 



HydrocoJIoid 
Pressure Concentration 



(psi) 


% by Weight: 


20% 


40% 


60% 


80% 


90% 


0 


Gurfey (gm) 
Density (g/cc) 
% Increase 


33.6 
0.21 
0 


30.0 
0.21 
0 


29.1 
0.22 
0 


30.8 
0 


34.2 
0.29 
0 


37.7 


Gurley (gm) 
Density Ig/cc) 
% Increase 


13.0 
0,32 
47,6 


11,9 
0.33 
57.1 


14.2 
0,32 
45.5 


23.4 
14.8 


22,7 
0.34 
17.2 


107.14 


Gurley (gm) 
Density (g/cc) 
% Increase 


9,9 

0.42 

100.0 


1 1.0 
0.41 
95.2 


11.2 
0.36 
63.6 


18.2 
40,7 


16.4 
0.4- 1 
41,4 


178.5 


Gurley (gm) 
Density (o/cc) 
% Increase 


8.1 
O SO 
138.1 


8.5 
123.8 


7.3 

0.48 

118.2 


11.7 
0.44 
63.0 


13,0 
0.45 
55.2 


249.9 


Gurley (gm) 
Density (g/cc) 
% Increase 


6.3 

0,54 

157.1 


6.8 

0.51 

142,8 


7.9 

0.52 

136.4 


8.7 

0,50 

85.2 


16.2 
0,53 
82.8 


357.0 


Gurley (gm) 
Density (g/cc) 
% Increase 


5.9 

0.62 

195.2 


6.3 

0.61 

100.5 


6.9 

0.61 

177.3 


8,9 

0.54 

10O,0 


9.7 

0.55 

89,7 


5.35.5 


Gurfey (gm) 
Density (g/cc) 
% Increase 


6.6 

0.70 

233.3 


6.2 

0.67 

219.1 


5.9 

0.68 

209.1 


6,1 

0.61 

125.9 


6.3 

0.64 

120 



GuH.yluf^:^Va^:i"^^^^^^^^ '^'^^Jl''' '^^^ .ncompacted boards exhibit 

secV,o'^tZZT^:£Jy^^^^^ - perspective and transverse cross 

_ s. resoecfvelv. a first san.tarv napkm 40 .ncorpating the flexible boactl material of this 
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rr:j;d%7.o;ro£?tH^^ 

.ike. -n^e napkin 40?sTo be p aced into ThTcrc^^/h°^ f '"'^^'^ °' P«'y«««^ <=otton or the 

20 pressure-sensitive adheste 48 v!hth f o'^" undergarment and held there by use of a 

facing side of the napkrn rproSe rele^^^^^ centrally on the garment 

protect the adhesive^e.emen^t froTdTrtrd rnirndfd'L'^^^^^^^^^^^ ^^^^'^ ^« - 

board'^h^ -n -oTS ^c^ren ^:VJ^J'j::^^^~^~,~ . 
" tTe^^b'^twi";' '^^"^'^^"^ ^'"^^-^'-^ or^rrier a^drslen^r^lTy p.rc^^^^ 2S 

and rn^fn'^^^H?^ ^'^o ^ "^"""^ "^'"'^ °^ ^^'"^ °^ '^'^ invention the sanitary napkin 40 is flexible 
and comfoaable to use. 8y v.rtue of the hydrocolloidal particles contained in the board and their high 
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degree of hydrophilicity. the napkin exhibits increased absorption capacity. 

Referring now to Figures 6 and 7. shown therein is another embodiment of this invention. As in 
the previous embodiment, napkin 54 is provided with an absorbent pad 56. a barrier sheet 58 overiying 
the garment facing side of the pad and a cover material 60 enveloping the barrier and pad assembly 
5 Again, an adhesive element 62 and a protective strip 64 for the adhesive element 62 are provided 5 
In this specific embodiment a board 66 is provided but in this instance the board is positioned centrally 
within pad 56. This may be accomplished by choosing a sliver of material comprising pad 56 which 
has a width of approximately twice the desired width of the napkin, lying the board on one half of this 
width and folding the pad in half so that the board will be centrally located therein. Again as in the 
1 0 previous embodiment by virtue of the nature of the board of this invention the napkin 54 is both flexible 1 o 
and comfortable in use and has increased absorptive capacity. 

Figures 8 and 9 illustrate still another sanitary napkin embodying the invention taught herein. 
Shown there is napkin 68 which comprises an absorbent material 70 folded into a generally C shape 

1 *5 bar^i^! !hl^^9 'rJ.*"^ "^P^m. Overiymg this surface of the napkin is a 

1 5 barrier sheet 72. Within the folds of the C folded material 70 is placed a board of the material of this 1 S 

invention. Again because of the unique characteristics of this board, the napkin 68 is soft, flexible and 

nignly absorbent. 

Figures 1 0 and 1 1 illustrate still another embodiment of this invention, in this case the board of 
on lof J"''^'''''!" eniployed in a disposable diaper 76, The diaper 76 comprises a fluid pervious 

20 spacing material 78 which may be made of the same woven or non woven materials employed in 20 
connection wi^ the sanitary napkins described above. A rectangular pad 80 made of absorbent fibrous 
matenal is disposed beneath the facing material and a impeivious barrier sheet 84 is used as a backina 
and generally sealed about Its periphery to the facing material 78. As shown in the drawings 
^ sandwiched between the barrier sheet 84 and the pad 80 is a board comprising the material of this 
25 invention. Once more because of the flexible and absorbent nature of the board, the diaper is 25 
comfortable and highly absorbent in use. 

Figures 1 2 and 1 3 illustrate the flexible board of this invention being employed for use in a 
catamenial tampon. Illustrated in Figure 86 is a partially roiled tampon blank prior to being compressed 
iTh^^ <^"^P«et«<J tampon. The blank comprises two rectangular sheets; sheet 88 being an absorbent 
30 fibrous matenal and sheet 90 being the absorbent flexible board of this invention. The two 30 
superimposed sheets are rolled into the blank 86 so that altemating layers of the material of sheet 90 
and the matenal of sheet 88 result. The blank is then compressed into the finished tampon shown in 
Hgure 1 3. The tampon 92 is provided with the usual withdrawal string 94. In this manner 

Thfn'^.ri W h^^^^ ""f distributed, relatively uniformly, throughout the tampon without 

35 the need for handling finely divided materials. 35 



CLAIMS 

1 . A method for producing an absorbent, relatively thick flexible absorbent board of fiberous 
material comprising: 

forming a slurry of water with no more than about 0.1% by weight solids, said solids comprising 
cellulosic fibers and particulate hydrocolloidal material in a ratio of at least 0.01 grams of hydrocolloidal 
material per gram of cellulosic fibers; forming a wet web from said slurry; dr/ing said web to a water 
content of less than 1 0.0% by weight to form a dry web: and increasing the density of said dry web bv 
at least 10.0%; 

whereby said densified. dry web has a high tensile strength, and low stiffness relative to said 
indensified dry web. 

^ 2. The method of claim 1 wherein said slurry is formed with not more than about 0.05% by weight 
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hydrocolloidal material in a ratio of at least O.1' gm. of hydrocolloidal materials per gram of cellulosic 

4. The method of claims 1 wherein the density of said dry web is increased by at least 50% 

5. The method of claim 1 wherein said wet web is dried to a water content of less than 5% by 
weight. ' 

6. The method of claim 1 wherein said wet web has a solid content of not more than 50% based 
on the weight of the wet web and not less than 2%. 

7. The method of claim 1 wherein said dry web is densified by applying a pressure of at least 
30 lbs. per square inch. 

method of claim 7 wherein said dry web is densified by applying a pressure of at least 
I 50 lbs. per square inch. 

9^The method of claim 1 wherein said dry web is densified by compressing with a hydraulic press 
1 0. The method of claim 1 wherein said wet web is dried by passing hot air over said web. 
1 1 . A method as claimed in claim 1 . substantially as described in any of the foregoing Examples 
1 2. An absorbent board produced by a method as claimed in any of claims 1 to 1 1 . 
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New claims or ammendments to claims filed on 28/7/83 

Superseded claims 1,2 

New or amended claims: — 1 , 2 

CLAIMS 

1. A method for producing an absorbent flexible board of fiberous material comprising: 

5 forming a slurry of water with no more than 0. 1 % by weight solids, said solids comprising ® 

cellulosic fibers and particulate hydrocolloidal material in a ratio of at least 0.01 grams of hydrocolloidal 
material per gram of cellulosic fibers; forming a wet web from said slurry; drying said web to a water 
content of less than 1 0.0% by weight to form a dry web; and increasing the density of said drv web hv 
at least 1 0.0%; ^ 7 u y oy 

1 0 whereby said densified, dry web has a high ter^ile strength, and low stiffness relative to said ^ ^ 

undensified dry web. 

2, The method of claim 1 wherein said slurry is formed with no more than 0.05% by weight solids. 

Printed for H«r M«j«stv's Statiofwv Office by thm Coun«r Pr«s«. L«amW^on Sp«. I9S3. PubGs^«d bv f*M P»tmnt rnw^- 
25 Southampton BuBding,. London. WC2A 1 AY. from^ich coS« b^^^ 



it' 



THIS PAGE BLAMK (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appUcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



